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(57) ABSTRACT

A headrest includes a stay, a headrest body, and a dynamic
damper attached to the stay. The dynamic damper includes:
an attachment member having an attachment portion
attached to the stay and an opening having no bottom; an
clastic member fixed along 1ts entire perimeter by an edge of
the opening and placed 1n the opening; and a weight embed-
ded 1n the elastic member and placed in the opening. The
attachment member includes a front-side divided body and
a back-side divided body. The elastic member 1s sandwiched
between the Iront-side divided body and the back-side
divided body, whereby the elastic member 1s fixed along 1ts
entire perimeter by the edge.

12 Claims, 16 Drawing Sheets
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HEADREST AND SEAT INCLUDING THE
SAME

INCORPORAITION BY REFERENCE

The disclosure of Japanese Patent Application No. 2015-
124212 filed on Jun. 19, 2015 including the specification,
drawings and abstract 1s incorporated herein by reference 1n
its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mmvention relates to headrests including a
dynamic damper and seats including the headrest.

2. Description of Related Art

Vibrations from a road, an engine, etc. tend to be trans-
mitted to seats for vehicles. In order to restrain vibrations, a
headrest described in Japanese Patent Application Publica-
tion No. 2014-234104 (JP 2014-234104 A) includes a
dynamic damper for damping vibrations.

The dynamic damper includes a resin insert, a urethane
mat, and a weight. The urethane mat forms a spring system
of the dynamic damper, and the weight forms a mass system
of the dynamic damper. The weight 1s embedded in the
urethane mat. The resin insert has a bottomed recess opening,
toward the rear of a vehicle. The weight 1s placed 1n this
recess.

SUMMARY OF THE INVENTION

In the headrest of JP 2014-234104 A, the bottom of the
recess 1s located on the front side as viewed from the weight.
The weight 1s therefore less likely to be displaced toward the
front. That 1s, displacement of the weight in the front-rear
direction tends to be restricted. It 1s an object of the present
invention to provide a headrest including a dynamic damper
that 1s less likely to restrict displacement of a weight, a seat,
and a manufacturing method of the headrest.

(1) In order to achieve the above object, a headrest
according to the present invention 1s a headrest for a vehicle,
including a stay, a headrest body supported by the stay, and
a dynamic damper attached to the stay and embedded in the
headrest body. The dynamic damper includes: an attachment
member having an attachment portion attached to the stay
and an opening extending through the attachment member 1n
a Iront-back direction; an elastic member fixed along its
entire perimeter by an edge of the opening and placed 1n the
opening; and a weight embedded 1n the elastic member and
placed in the opening, the attachment member includes a
tront-side divided body and a back-side divided body placed
on a back side of the front-side divided body, and the elastic
member 1s sandwiched between the front-side divided body
and the back-side divided body from both sides 1n the
front-back direction, so that the elastic member 1s fixed
along its entire perimeter by the edge. As used herein, the
“front-back direction” refers to the front-back direction of
the attachment member, namely the direction 1in which the
front-side divided body and the back-side divided body are
placed next to each other. The weight forms a mass system
of the dynamic damper, and the elastic member forms a
spring system of the dynamic damper.

According to the headrest of the present invention, the
clastic member can be fixed by the edge of the opening by
sandwiching the elastic member between the Iront-side

divided body and the back-side divided body from both
sides 1n the front-back direction. This makes 1t easy to
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2

produce the dynamic damper and to position the weight with
respect to the elastic member. The elastic member 1s fixed
along its entire perimeter by the edge of the opening. This
can restrict excessive displacement of the weight at the time
of damping vibrations of a seat.

The opening extends through the attachment member 1n
the front-back direction. That 1s, the opening 1s not closed by
the attachment member on either side in the front-back
direction. Displacement of the weight in the front-back
C
t.

irection at the time of damping vibrations of the seat is
nerefore less likely to be restricted as compared to the case
where the opening 1s closed by the attachment member. The
edge of the opening fixes the elastic member in directions
crossing the front-back direction. The weight therefore tends
to be preterentially displaced 1n the front-back direction with
respect to the edge of the opening.

(2) In the configuration of (1), the front-back direction
may be a front-rear direction or a left-right direction of the
vehicle. In the case where the front-back direction of the
attachment member coincides with the front-rear direction
of the wvehicle, vibrations of the seat in the front-rear
direction can be preferentially restricted at the time of
damping vibrations of the seat. In the case where the
front-back direction of the attachment member coincides
with the left-right direction of the vehicle, vibrations of the
seat 1n the left-right direction can be preferentially restricted
at the time of damping vibrations of the seat.

(3) In the configuration of (1) or (2), the elastic member
may 1nclude a front-side elastic body and a back-side elastic
body placed on a back side of the front-side elastic body, the
weight may be sandwiched between the front-side elastic
body and the back-side elastic body from both sides 1n the
front-back direction, so that the weight 1s placed along a
boundary plane between the front-side elastic body and the
back-side elastic body, and a clearance may be defined
between the weight and the front-side and back-side elastic
bodies along the boundary plane.

According to this configuration, the clearance can be
provided so as to adjoin the weight. The weight therefore
tends to be preferentially displaced in the direction toward
the clearance. For example, in the case where this configu-
ration 1s combined with the configuration of (2) and the
front-back direction of the attachment member coincides
with the front-rear direction of the vehicle, the clearance can
be provided on both sides in the left-right direction of the
weight. The weight therefore tends to be displaced 1n the
left-right direction in addition to the front-rear direction.

For example, in the case where this configuration 1s
combined with the configuration of (2) and the front-back
direction of the attachment member coincides with the
left-right direction of the vehicle, the clearance can be
provided on both sides in the front-rear direction of the
weight. The weight therefore tends to be displaced 1n the
front-rear direction in addition to the left-right direction.

(4) In the configuration of (3), the elastic member having
the weight embedded therein and the stay may be sand-
wiched between the front-side divided body and the back-
side divided body from both sides in the front-back direc-
tion, so that the elastic member 1s fixed along 1ts entire
perimeter by the edge of the opening and the attachment
portion 1s attached to the stay.

According to this configuration, fixing of the elastic
member and attachment of the attachment portion can be
performed 1n parallel. This makes 1t easy to produce the
dynamic damper and to attach the dynamic damper to the
stay.
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(5) In the configuration of (4), the stay may include a pair
of legs extending in an up-down direction and a connecting
portion connecting upper ends of the pair of legs, the
attachment member may be interposed between the pair of
legs, and a pair of slit portions opening downward may be
defined between the attachment member and the pair of legs.
According to this configuration, the length of the pair of legs
can be increased by an amount corresponding to the pair of
slit portions.

(3-1) A manufacturing method of the headrest having the
configuration of (3) will be described. The headrest body of
the headrest includes bag-shaped upholstery having a pair of
leg holes and an assembly hole. The attachment member has
a slit-corresponding portion that is located between the pair
of slit portions and a non-slit-corresponding portion that 1s
not located between the pair of slit portions.

The manufacturing method of the headrest includes: a
joimng step of sandwiching the elastic member having the

weight embedded therein and the stay between the front-side
divided body and the back-side divided body from both

sides 1n the front-back direction, and thus fixing the elastic
member along its entire perimeter by the edge of the opening,
and attaching the attachment portion to the stay, thereby
producing a damper assembly formed by joimning the
dynamic damper and the stay; a first insertion step of
inserting the pair of legs mto the upholstery through the
assembly hole 1n a first insertion direction such that the
attachment member remains outside the upholstery, and
causing the pair of legs to stick out of the upholstery from
the pair of leg holes; and a second insertion step of covering
the non-slit-corresponding portion with a part of the uphol-
stery, which 1s located near an edge of the assembly hole,
and inserting the slit-corresponding portion into the uphol-
stery through the assembly hole 1n a second insertion
direction, the first insertion direction being a direction from
an upper side toward a lower side, and the second 1nsertion
direction being a direction opposite to the first insertion
direction.

As used herein, the “first insertion direction” refers to the
direction from the upper side toward the lower side 1n the
state where a seatback i1s standing. Before the headrest 1s
mounted on the seatback, the “first insertion direction™ may
correspond to other directions (e.g., the direction from the
front toward the rear or the opposite direction thereto).

According to this manufacturing method of the headrest,
fixing of the elastic member and attachment of the attach-
ment portion can be performed 1n parallel 1n the joining step.
That 1s, production of the dynamic damper and attachment
of the dynamic damper to the stay can be performed in
parallel.

In the first insertion step, the pair of legs are mnserted 1nto
the upholstery via the assembly hole and then caused to stick
out from the pair of leg holes. When the first insertion step
1s finished, portions (a pair of inter-hole portions) between
the assembly hole and the pair of leg holes 1in the upholstery
are located 1n the upper ends of the slit portions. The size of
the non-slit-corresponding portion can therefore be reduced.
Accordingly, the part of the upholstery, which 1s located near
the edge of the assembly hole, can be easily lifted to cover
the non-slit-corresponding portion with the upholstery in the
second 1nsertion step.

(6) In the configuration of any one of (1) to (3), the
headrest may further include: a restricting portion that
restricts displacement of the weight in the front-back direc-
tion. This configuration can restrict excessive displacement
of the weight at the time of damping vibrations of the seat.
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(7) In the configuration of (6), the restricting portion may
be a pair of connecting members that are placed on the

attachment member on both sides of the opening in the
front-back direction so as to extend across the opening.
According to this configuration, the length by which dis-
placement of the weight 1s restricted can be easily controlled
by adjusting the length of the connecting members.

(8) In the configuration of (6), the restricting portion may
be a pair of film members that cover the elastic member from
both sides 1n the front-back direction. According to this
configuration, the length by which displacement of the
weight 1s restricted can be easily controlled by adjusting the
allowance for slacking of the film members.

(9) In the configuration of (6), the headrest body may
include a cushion member made of resin foam, and the
restricting portion may be a pair of impregnated layers
formed by impregnating front and back surfaces of the
clastic member with a raw material of the cushion member.
According to this configuration, the pair of impregnated
layers, namely the restricting portion, can be placed at the
same time the cushion member 1s formed by foaming of the
raw material.

(10) In order to achieve the above object, a seat according
to the present invention includes the headrest according to
any one of (1) to (9). The seat of the present invention makes
it easy to produce the dynamic damper and to position the
weight with respect to the elastic member, as described in
(1). The seat of the present invention can also restrict
excessive displacement of the weight at the time of damping
vibrations of the seat.

The opening of the attachment member 1s not closed by
the attachment member on either side in the front-back
direction. Displacement of the weight at the time of damping
vibrations of the seat 1s therefore less likely to be restricted.
The edge of the opening fixes the elastic member 1n direc-
tions crossing the front-back direction. The weight therefore
tends to be preferentially displaced in the front-back direc-
tion with respect to the edge of the opening.

The present mvention provides a headrest including a
dynamic damper that 1s less likely to restrict displacement of
a weight, and a seat including the headrest.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a seat according to a first
embodiment;

FIG. 2 1s a perspective view of a damper assembly of a
headrest according to the embodiment;

FIG. 3 1s an exploded perspective view of the damper
assembly;

FIG. 4 1s an enlarged view of a stay, a weight, a back-side
clastic body, and a back-side divided body in FIG. 3;

FIG. 5 1s a front view of the damper assembly;

FIG. 6 1s a sectional view taken along a line VI-VI in FIG.
S;

FIG. 7 1s a sectional view taken along a line VII-VII 1n
FIG. 5;

FIG. 8 1s a sectional view taken along a line VIII-VIII 1n
FIG. 5;

FIG. 9A 1s a schematic view 1llustrating a first insertion
step of a manufacturing method of the headrest;

FIG. 9B 1s a schematic view (first view) illustrating a
second 1nsertion step of the manufacturing method;

FIG. 9C 1s a schematic view (second view) illustrating the
second 1nsertion step of the manufacturing method;

FIG. 9D 1s a schematic view (third view) illustrating the
second 1nsertion step of the manufacturing method;
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FIG. 10 1s a schematic view 1llustrating a second 1nsertion
step of a manufacturing method of a headrest having no slit
portion;

FIG. 11 1s a perspective view of a damper assembly of a
headrest according to a second embodiment;

FIG. 12 1s a sectional view of a damper assembly of a

headrest according to a third embodiment taken along the
front-rear direction; and

FIG. 13 15 a sectional view of a damper assembly of a
headrest according to a fourth embodiment taken along the
front-rear direction.

(Ll

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

Embodiments of a headrest, a seat, and a method {for
manufacturing a headrest according to the present invention
will be described below.

First Embodiment
Configuration of Seat

First, the configuration of a seat of the present embodi-
ment will be described. In the figures mentioned below, the
front-rear direction corresponds to the “front-back direc-
tion” of the present invention, the front side corresponds to
the “front side” of the present invention, and the rear side
corresponds to the “back side” of the present invention. The
left-right direction 1s defined as viewed from the rear side of
a vehicle.

FIG. 1 1s a perspective view of the seat of the present
embodiment. FIG. 2 1s a perspective view of a damper
assembly of a headrest of the present embodiment. FIG. 3 1s
an exploded perspective view of the damper assembly. FIG.
4 1s an enlarged view of a stay, a weight, a back-side elastic
body, and a back-side divided body shown in FIG. 3. FIG.
5 1s a front view of the damper assembly. FIG. 6 1s a
sectional view taken along line VI-VI in FIG. 5. FIG. 7 1s a
sectional view taken along line VII-VII 1n FIG. 5. FIG. 8 1s
a sectional view taken along line VIII-VIII in FIG. §. In FIG.
1, a damper assembly A 1s shown 1n phantom. In FIG. 2, a
weight 80 1s shown 1n phantom. In FIGS. 6 to 8, a cushion
member 31 of a headrest body 3 i1s shown by dashed
hatching.

As shown 1n FIG. 1, a seat 9 includes a seatback 90, a seat
cushion 91, and a headrest 92. The seat cushion 91 1s
attached to a floor (not shown) of a vehicle via a frame (not
shown). The lower end of the seatback 90 1s attached to the
rear end of the seat cushion 91. The headrest 92 1s attached
to the upper end of the seatback 90. When the vehicle 1s
traveling, vibrations are transmitted from the floor of the
vehicle to the seatback 90 and the headrest 92 via the seat
cushion 91.

Configuration of Headrest

The configuration of the headrest of the present embodi-
ment will be described. As shown in FIGS. 1 to 3, the
headrest 92 includes a damper assembly A and a headrest
body 3. The headrest body 3 includes upholstery 30 and a
cushion member (not shown). The upholstery 30 1s made of
resin and has the shape of a bag. The cushion member 1s
made of elastic urethane foam (molded urethane). The
cushion member is located inside the upholstery 30.

The damper assembly A includes a stay 2 and a dynamic
damper 4. In the state shown in FIG. 1 (1n the state where the
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seatback 90 stands (e.g., 1n the state where the seatback 90
stands so that the headrest 92 1s upright), the stay 2 generally
has a C-shape opening downward. The stay 2 1s made of a
metal tube. As shown 1n FIG. 3, the stay 2 includes a pair of
right and left legs 20 and a connecting portion 21. The legs
20 extend 1n the up-down direction. The lower ends of the
legs 20 are fitted 1n stay attachment holes 900 of the seatback
90. The connecting portion 21 extends i the left-right
direction and connects the pair of right and left legs 20.
The dynamic damper 4 includes an attachment member 6,
an elastic member 7, and a weight 80. As shown 1n FIG. 3,
the elastic member 7 includes a front-side elastic body 7F
and a back-side elastic body 7R. As shown in FIG. 4, the
back-side elastic body 7R 1s made of elastic urethane foam

(slab urethane) and has the shape of a rectangular plate. As
shown 1n FIGS. 6 to 8, a back-side edge 610R of a back-side
opening 61R of a back-side divided body 6R described

below 1s 1n pressure-contact with the rear surface (back
surface) of the back-side elastic body 7R. As shown by a
thick line 1n FIGS. 6 to 8, an impregnated layer 70 1s formed
at the rear surface of the back-side elastic body 7R.

The front-side elastic body 7F 1s placed on the front side
of the back-side elastic body 7R. The front-side elastic body
7F has the same configuration as that of the back-side elastic
body 7R. As shown 1n FIGS. 6 to 8, a front-side edge 610F
of a front-side opening 61F of a front-side divided body 6F
described below 1s 1n pressure-contact with the front surface
of the front-side elastic body 7F. As shown by a thick line 1n
FIGS. 6 to 8, an impregnated layer 70 1s formed at the front
surface of the front-side elastic body 7F.

The weight 80 1s made of metal and has a columnar shape
extending in the up-down direction. As shown 1n FIG. 3, the
weight 80 1s interposed between the rear surface of the
front-side elastic body 7F and the front surface of the
back-side elastic body 7R. That 1s, the weight 80 1s embed-
ded 1n the elastic member 7. As shown 1n FIG. 8, a clearance
1s defined around the weight 80 along a boundary plane r
between the rear surface of the front-side elastic body 7F and
the front surface of the back-side elastic body 7R. Specifi-
cally, a pair of right and left clearances B1 are defined on
both sides of the weight 80 1n the left-right direction (the
direction perpendicular to the “front-back direction” of the
present invention and corresponding to the direction of the
diameter of the weight 80).

The attachment member 6 1includes the front-side divided
body 6F and the back-side divided body 6R. As shown in
FIG. 5, the attachment member 6 includes an attachment
portion 60 and an opening 61. As shown in FIGS. 4 and 6
to 8, the back-side divided body 6R 1s made of resin and has
the shape of a rectangle frame. The back-side divided body
6R has the shape of a shallow tray opening toward the front.
The back-side divided body 6R 1s placed on the rear side of
the elastic member 7. The back-side divided body 6R
includes a back-side attachment portion 60R, the back-side
opening 61R, a pair of back-side engaging portions 62R, and
a pair of back-side engaged portions 63R.

The back-side attachment portion 60R 1s placed on the
front surface (1inner surface) of the back-side divided body
6R. As shown 1 FIG. 5, the back-side attachment portion
60R 1includes a plurality of attachment pieces 600. Each
attachment piece 600 has the shape of a plate. The plurality
of attachment pieces 600 are placed corresponding to the
upper ends of the pair of legs 20 and the connecting portion
21 of the stay 2. As shown 1n FIG. 6, each attachment piece
600 has an attachment recess 600a. The bottom surface of
the attachment recess 600a has the shape of an arc surface
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conforming to the outer peripheral surface of the upper ends
of the pair of legs 20 and the connecting portion 21.

The back-side opening 61R has a rectangular shape. As
shown 1n FIG. 4, the back-side opening 61R extends through
the back-side divided body 6R in the front-rear direction.
The back-side edge 610R of the back-side opeming 61R
projects toward the front. The back-side edge 610R has the
shape of an endless annular rectangular frame.

The pair of back-side engaged portions 63R are placed on
the front surface of the back-side divided body 6R. As
shown 1n FIG. 5, one of the pair of back-side engaged
portions 63R 1s placed near the lower right corner of the
back-side opening 61R. The other back-side engaged por-
tion 63R 1s placed near the upper left corner of the back-side
opening 61R. That 1s, the pair of back-side engaged portions

63R are located at diagonal positions of the rectangular
back-side opening 61R. As shown in FIG. 4, each back-side

engaged portion 63R has the shape of a tube. As shown 1n
FIG. 7, the back-side engaged portion 63R has an engaged
opening 630 1n its outer wall (the back-side engaged portion
63R located near the lower rnight corner of the back-side
opening 61R has the engaged opening 630 1n 1ts lower wall,
and the back-side engaged portion 63R located near the
upper left corner of the back-side opening 61R has the
engaged opening 630 1n 1ts left wall).

The pair of back-side engaging portions 62R are placed
on the front surface of the back-side divided body 6R. As
shown in FIG. 5, one of the pair of back-side engaging
portions 62R 1s placed near the upper right corner of the
back-side opening 61R. The other back-side engaging por-
tion 62K 1s placed near the lower left corner of the back-side
opening 61R. That 1s, the pair of back-side engaging por-
tions 62R are located at diagonal positions of the rectangular
back-side opening 61R. As shown in FIG. 7, each back-side
engaging portion 62R has a pawl 620 and a pair of guided
portions 621. The pawl 620 extends toward the front and has
a barb 620q at 1ts front end (tip end). The barb 620a projects
outward (the barb 620a of the pawl 620 of the back-side
engaging portion 62R located near the upper right corner of
the back-side opening 61R projects to the right, and the barb
620a of the pawl 620 of the back-side engaged portion 62R
located near the lower left comer of the back-side opening
61R projects downward). The pair of guided portions 621
are located on the inner side of the pawl 620. Fach guided
portion 621 has the shape of a triangular plate projecting
from the rear (the base end of the pawl 620) toward the front
(the tip end of the pawl 620).

As shown 1 FIG. 3, the configuration of the front-side
divided body 6F 1s the same as that of the back-side divided
body 6R. The front-side divided body or 1s placed in such a
manner that 1t 1s reversed by 180 degrees in the horizontal
direction about 1ts vertical axis.

As shown 1 FIG. §, the attachment portion 60 1s formed
by a front-side attachment portion 60F of the front-side
divided body 6F and a back-side attachment portion 60R of
the back-side divided body 6R. The attachment portion 60 1s
placed corresponding to the upper ends of the pair of right
and left legs 20 and the connecting portion 21 of the stay 2.

As shown 1n FIG. 5, the attachment member 6 has a
slit-corresponding portion Al and a non-slit-corresponding
portion A2. The slit-corresponding portion Al 1s located on
the lower side of the non-slit-corresponding portion A2. A
pair of right and leit slit portions C1 are formed between the
slit-corresponding portion Al and the pair of right and left
legs 20. The slit portions C1 extend 1n the up-down direction
and open downward.
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As shown 1n FIG. 5, the opening 61 1s formed by the
front-side opening 61F of the front-side divided body 6F and

the back-side opening 61R of the back-side divided body

6R. The opening 61 extends through the attachment member
6 1n the front-rear direction. An edge 610 of the opening 61
1s formed by the front-side edge 610F and the back-side edge
610R.

Manufacturing Method of Headrest

A manufacturing method of the headrest according to the
present embodiment will be described. FIG. 9A 1s a sche-
matic view ol a first insertion step of the manufacturing
method. FIG. 9B 1s a schematic view (first view) of a second
isertion step of the manufacturing method. FIG. 9C 1s a
schematic view (second view) of the second msertion step of
the manufacturing method. FIG. 9D 1s a schematic view
(third view) of the second insertion step of the manufactur-
ing method. A part of the damper assembly A, which 1s
accommodated in the upholstery 30, 1s shown by dashed
lines. The manufacturing method of the headrest according
to the present embodiment has a joining step, the first
insertion step, the second insertion step, and a foam forming
step.

Joining Step

In the joining step, the dynamic damper 4 1s produced and
attached to the stay 2. That 1s, the damper assembly A 1s
produced. First, as shown 1n FIG. 3, the stay 2, the front-side
clastic body 7F, the weight 80, and the back-side elastic
body 7R are placed between the front-side divided body 6F
and the back-side divided body 6R.

Next, as shown 1n FIG. 4, front-side engaging portions
62F are engaged with the back-side engaged portions 63R.
That 1s, the front-side engaging portions 62F are inserted
into the back-side engaged portions 63R. At this time, a pair
of guided portions 621 of each front-side engaging portion
62F are guided by the inner surface of a corresponding one
ol the back-side engaged portions 63R. As shown 1n FIG. 7,
a barb 620a of a pawl 620 of each front-side engaging
portion 62F 1s stopped by the edge of the engaged opening
630. Similarly, the back-side engaging portions 62R are
engaged with front-side engaged portions 63F. The front-
side divided body 6F and the back-side divided body 6R are
thus joined together by fitting of the pawls 620.

As shown i FIG. 5, the elastic member 7 having the
weight 80 embedded therein 1s sandwiched between the
front-side edge 610F and the back-side edge 610R from both
sides 1n the front-rear direction when the front-side divided
body 6F and the back-side divided body 6R are joined
together. That 1s, the elastic member 7 1s fixed along its
entire perimeter by the edge 610.

As shown in FIG. §, the stay 2 1s sandwiched between the
front-side attachment portion 60F and the back-side attach-
ment portion 60R from both sides in the front-rear direction
when the front-side divided body 6F and the back-side
divided body 6R are joined together. That 1s, as shown 1n
FIG. 6, the outer peripheral surface of the stay 2 1s accom-
modated 1n the attachment recesses 600a of the attachment
pieces 600 of the front-side attachment portion 60F and the
attachment recesses 600a of the attachment pieces 600 of the
back-side attachment portion 60R.

In this joining step, the dynamic damper 4 1s thus pro-
duced by joining the front-side divided body 6F and the
back-side divided body 6R together by fitting of the pawls
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620. At the same time, the dynamic damper 4 1s attached to
the stay 2. That 1s, the damper assembly A 1s produced 1n this
step.

First Insertion Step

As shown 1n FIG. 9A, the upholstery 30 has a pair of leg
holes 300 and an assembly hole 301. The pair of leg holes
300 are formed side by side 1n the left-right direction. Each
leg hole 300 has the shape of a perfect circle. The assembly
hole 301 1s formed next to the pair of leg holes 300. The
assembly hole 301 has the shape of a long hole extending 1n
the left-right direction. The dimensions are determined so as
to satisty ((a+)/v)<1.3, where o represents the length of the
non-slit-corresponding portion A2 1n the left-right direction,
3 represents the length of the non-slit-corresponding portion
A2 1n the up-down direction, and v represents the length of
the assembly hole 301 1n the left-right direction.

In this step, as shown by an arrow Y1 (first insertion
direction) 1n FIG. 9A, the pair of legs 20 are inserted into the
pair of leg holes 300 via the assembly hole 301. As shown
in FIG. 9B, the attachment member 6 1s not accommodated
in the upholstery 30. When the first insertion step 1s finished,
the portions (pair of inter-hole portions D1) between the
assembly hole 301 and the pair of leg holes 300 1n the
upholstery 30 are located in the upper ends of the slit
portions C1. The non-slit-corresponding portion A2 there-
fore sticks out upward from the pair of leg holes 300 when
the first insertion step 1s finished.

Second Insertion Step

In this step, as shown by arrows Y2 1n FIG. 9B, a part of
the upholstery 30, which 1s located near the edge of the
assembly hole 301 of the upholstery 30 (specifically, a part
located on the side (upper side) on which the pair of leg
holes 300 are not formed), 1s first lifted to cover the
non-slit-corresponding portion A2 with the upholstery 30.
Next, as shown by an arrow Y3 (second insertion direction)
in FIG. 9C, the pair of legs 20 are inserted back into the
upholstery 30 by a predetermined length via the pair of leg
holes 300. At this time, the slit-corresponding portion Al 1s
also inserted into the upholstery 30. The damper assembly A
1s thus set to a prescribed position 1n the upholstery 30.

Foam Forming Step

In this step, a raw material (including a polyisocyanate
component, a polyol component, etc.) of the cushion mem-
ber 31 1s mnjected into the upholstery 30 via the assembly
hole 301. The raw material foams 1n the upholstery 30,
whereby the cushion member 31 1s formed. The impregnated
layers 70 shown 1n FIGS. 6 to 8 are formed as the front-side
clastic body 7F and the back-side elastic body 7R are
impregnated with the raw matenal.

Functions and Effects

Functions and eflects of the headrest, the seat, and the
manufacturing method of the headrest according to the
present embodiment will be described. As shown 1n FIG. 3,
in the joining step, the elastic member 7 1s sandwiched
between the front-side divided body 6F and the back-side
divided body 6R from both sides in the front-rear direction.
The elastic member 7 1s thus fixed by the edge 610. This
makes 1t easy to produce the dynamic damper 4 and to
position the weight 80 with respect to the elastic member 7.
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In the joining step, the elastic member 7 1s fixed 1n an
endless annular shape along 1ts entire perimeter by the edge
610 (the front-side edge 610F and the back-side edge 610R).
This can restrict excessive displacement of the weight 80 at
the time of damping vibrations of the seat 9.

As shown 1n FIG. 8, the opening 61 extends through the
attachment member 6 1n the front-rear direction. That 1s, the
opening 61 1s not closed by the attachment member 6 on
either side 1n the front-rear direction. Displacement of the
weight 80 1n the front-rear direction at the time of damping,
vibrations of the seat 9 1s theretfore less likely to be restricted
as compared to the case where the opening 61 1s closed by
the attachment member 6. The edge 610 fixes the elastic
member 7 in the up-down and left-right directions. The
weight 80 therefore tends to be preferentially displaced in
the front-rear direction with respect to the edge 610.

As shown m FIG. 3, in the joimning step, not only the
clastic member 7 but also the stay 2 are sandwiched between
the front-side divided body 6F and the back-side divided
body 6R from both sides in the front-rear direction, whereby
the elastic member 7 1s fixed to the edge 610 and the
attachment portion 60 1s attached to the stay 2. Production
of the dynamic damper 4 and attachment of the dynamic
damper 4 to the stay 2 can therefore be performed 1n parallel.

As shown in FIG. 1, the front-back direction of the
attachment member 6 coincides with the front-rear direction
of the vehicle. Vibrations of the seat 9 in the front-rear
direction can therefore be preferentially restrained at the
time of damping vibrations of the seat 9.

As shown 1n FIG. 8, 1n the joining step, the weight 80 1s
sandwiched between the front-side elastic body 7F and the
back-side elastic body 7R from both sides in the front-rear
direction. The weight 80 1s therefore placed along the
boundary plane 1 between the front-side elastic body 7F and
the back-side elastic body 7R. The pair of nght and left
clearances Bl are defined between the weight 80 and the
front-side elastic body 7F and the back-side elastic body 7R
along the boundary plane 1. The weight 80 therefore tends to
be displaced in the left-right direction in addition to the
front-rear direction.

As shown 1n FIGS. 1 and 8, 1n the foam forming step, the
front surface of the front-side elastic body 7F and the rear
surface of the back-side elastic body 7R are impregnated
with a liquid raw material of the cushion member 31 when
the raw matenal 1s 1njected 1nto the upholstery 30. The pair
of impregnated layers 70 can thus be formed at both front
and rear surfaces of the elastic member 7. This can restrict
excessive displacement of the weight 80 at the time of
damping vibrations of the seat 9. The pair of impregnated
layers 70, namely a restricting portion, can be placed at the
same time the cushion member 31 1s formed by foaming of
the raw material.

It 1s herein assumed that the attachment portion 60 of the
attachment member 6 extends to the lower end of the
attachment member 6, namely the pair of slit portions C1
shown 1n FIG. § are not provided. FIG. 10 1s a schematic
view of a second 1nsertion step 1n a manufacturing method
ol a headrest having no slit portion. FIG. 10 corresponds to
FIG. 9B. In FIG. 10, the portions corresponding to those 1n
FIG. 9B are denoted by the same reference characters.

As shown 1in FIG. 10, 1n this case, the entire attachment
member 6 (corresponding to the slit-corresponding portion
Al and the non-slit-corresponding portion A2 i FIG. 9B)
sticks out upward from the pair of leg holes 300 when the
first 1nsertion step 1s finished. Accordingly, as shown by
arrows Y 2, the entire attachment member 6 need be accom-

modated 1n the upholstery 30 via the assembly hole 301 in
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the second insertion step. Specifically, the part of the uphol-
stery 30 which 1s located near the edge of the assembly hole
301 need be lifted to cover the entire attachment member 6
with the upholstery 30. However, the assembly hole 301
needs to have a larger opening area 1n order to cover the
entire attachment member 6 with the upholstery 30. For
example, 1t 15 necessary to “form slits that connect the
assembly hole 301 to the pair of leg holes 300” etc. 1n order
to 1ncrease the opening area of the assembly hole 301.

As shown 1 FIG. 5, the pair of slit portions C1 opening
downward are formed between the attachment member 6
and the pair of legs 20 of the damper assembly A of the
present embodiment, As shown in FIG. 9B, when the first
isertion step 1s finished, the pair of inter-hole portions D1
are located 1n the upper ends of the slit portions C1. Only the
non-slit-corresponding portion A2 rather than the entire
attachment member 6 therefore sticks out upward from the
pair of leg holes 300 when the first insertion step 1s finished.

Providing the pair of slit portions C1 can thus reduce the
s1ze of the part that sticks out upward from the pair of leg
holes 300 when the first insertion step 1s finished. The
non-slit-corresponding portion A2 can therefore be accom-
modated 1n the upholstery 30 by merely lifting the part of the
upholstery 30, which 1s located near the edge of the assem-
bly hole 301, and covering the non-slit-corresponding por-
tion A2 with the upholstery 30 1n the second 1nsertion step
as shown by the arrows Y2 in FIG. 9B.

As shown 1n FIG. 9A, the dimensions are determined so
as to satisty ((a+p)/v)<1.3, where o represents the length of
the non-slit-corresponding portion A2 in the left-right direc-
tion, 3 represents the length of the non-slit-corresponding
portion A2 in the up-down direction, and v represents the
length of the assembly hole 301 1n the left-right direction.
The opening area of the assembly hole 301 for the non-slit-
corresponding portion Al can thus be increased. Accord-
ingly, the operation shown by the arrows Y2 in FIG. 9B
(operation of lifting the part of the upholstery 30, which 1s
located near the edge of the assembly hole 301, to cover the
non-slit-corresponding portion A2 with the upholstery 30)
can therefore be easily performed in the second insertion
step.

As shown in FIG. 4, i the joining step, the front-side
engaging portions 62F are engaged with the back-side
engaged portions 63R, and the back-side engaging portions
62R are engaged with the front-side engaged portions 63F.
That 1s, the front-side divided body 6F and the back-side
divided body 6R are thus joined together by fitting of the
pawls 620. Production of the dynamic damper 4 and attach-
ment of the dynamic damper 4 to the stay 2 can therefore be
performed 1n a single step.

As shown 1n FIG. 7, when the front-side engaging por-
tions 62F are inserted into the back-side engaged portions
63R 1n the joiming step, the pair of guided portions 621 of
cach front-side engaging portion 62F are guided by the inner
surface of corresponding one of the back-side engaged
portions 63R. This makes 1t easy to align the front-side
engaging portions 62F with the back-side engaged portions
63R. Similarly, when the back-side engaging portions 62R
are 1iserted into the front-side engaged portions 63F, the pair
of guided portions 621 of each back-side engaging portion
62R are guided by the mner surface of corresponding one of
the front-side engaged portions 63F. This makes 1t easy to
align the back-side engaging portions 62R with the front-
side engaged portions 63F.

As shown 1 FIG. 3, the configuration of the front-side
divided body 6F 1s the same as that the back-side divided
body 6R. The same divided body can therefore be used
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cither as the front-side divided body 6F or the back-side
divided body 6R. That 1s, divided bodies having different

configurations need not be used as the front-side divided
body 6F and the back-side divided body 6R.

The elastic member 7 of the dynamic damper 4 1s more
flexible than the cushion member 31 of the headrest body 3.
The elastic member 7 1s therefore less likely to restrict
displacement of the weight 80, but the cushion member 31
tends to restrict excessive displacement of the weight 80.

As shown 1n FIG. §, the damper assembly A of the present
embodiment has the pair of slit portions C1. This allows the
slit-corresponding portion Al to extend in a different direc-
tion from that in which the legs 20 extend, as viewed from
the left or right side. The dynamic damper 4 can therefore be
embedded at a desired position 1n the headrest 92.

As shown 1 FIG. 7, the elastic member 7 is elastically
compressed from both sides in the front-rear direction by the
front-side edge 610F and the back-side edge 610R. The
clastic member 7 therefore biases a part of the attachment
member 6, which 1s located near the edge 610, outward in
the front-rear direction. The barbs 620a of the front-side
engaging portions 62F can therefore be firmly stopped by
the edges of the engaged openings 630 of the back-side
engaged portions 63R. Similarly, the barbs 620a of the
back-side engaging portions 62R can be firmly stopped by
the edges of the engaged openings 630 of the front-side
engaged portions 63F. Since the columnar weight 80 1is
inexpensive, the production cost of the dynamic damper 4
can be reduced.

The attachment member 6 1s a rigid body made of resin.
The dynamic damper 4 can therefore be firmly attached to
the stay 2 by merely placing the attachment portion 60 so as
to correspond to the upper ends of the pair of legs 20 and the
connecting portion 21. The pair of slit portions C1 are
therefore easily secured as shown in FIG. 3.

Second Embodiment

A second embodiment 1s different from the first embodi-
ment 1n that the dynamic damper has connecting members.
Only the difference between the first and second embodi-
ments will be described below. FIG. 11 1s a perspective view
of a damper assembly of a headrest according to the present
embodiment. In FIG. 11, the portions corresponding to those
in FIG. 2 are denoted by the same reference characters.

As shown 1n FIG. 11, the front-side divided body 6F of the
dynamic damper 4 has a connecting member 81 that extends
across the front-side opening 61F. The connecting member
81 has the shape of a belt and 1s located on the front side of
the front-side opening 61F. The connecting member 81
extends 1n the left-right direction across the middle part of
the front-side opening 61F in the up-down direction (the part
of the front-side opeming 61F which overlaps the weight 80
as viewed from the front). A similar connecting member 81
1s provided on the rear side of the back-side opening of the
back-side divided body 6R.

The headrest of the second embodiment has functions and
cllects similar to those of the first embodiment regarding
those portions having the same configuration as that of the
first embodiment. The pair of connecting members 81 are
provided on both sides of the opening of the attachment
member 6 i1n the front-rear direction. This can restrain
excessive displacement of the weight 80 at the time of
damping vibrations of the seat 9. The length to which
displacement of the weight 80 is restricted can be easily
controlled by adjusting the leg length L1 of the connecting
members 81 (specifically, in the case of the front-side
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connecting member 81, the length 1n the front-rear direction
from the front surface of the front-side divided body 6F to
the rear surface of the body of the connecting member 81).

Third Embodiment

A third embodiment 1s different from the first embodiment

in that the dynamic damper has a pair of film members. Only
the difference between the first and third embodiments will
be described below. FIG. 12 1s a sectional view of a damper
assembly of a headrest according to the present embodiment
taken along the front-rear direction. In FIG. 12, the portions
corresponding to those in FIG. 8 are denoted by the same
reference characters.

As shown in FIG. 12, a pair of film members 82 are
provided on both sides of the elastic member 7 in the
front-rear direction. The film members 82 are made of resin.
The front-side film member 82 covers the entire front
surface of the front-side elastic body 7F. The rear-side film
member 82 covers the entire rear surface of the back-side
clastic body 7R.

The headrest of the present embodiment has functions and
ellects similar to those of the headrest of the first embodi-
ment regarding those portions having the same configuration
as that of the first embodiment. The pair of film members 82
are provided on both sides of the elastic member 7 in the
front-rear direction. This can restrain excessive displace-
ment of the weight 80 at the time of damping vibrations of
the seat 9. The length to which displacement of the weight
80 1s restricted can be easily controlled by adjusting the
allowance for slacking of the film members 82 (the length of
a clearance between the elastic member 7 and the film
member 82 1n the front-rear direction). The film members 82
can restrain the front-side elastic body 7F and the back-side
clastic body 7R from being impregnated with the liquid raw
material of the cushion member 31.

Fourth Embodiment

A fourth embodiment 1s different from the first embodi-
ment 1n that the front-side elastic body and the back-side
clastic body are formed as a single-piece member. Only the
difference between the first and fourth embodiments will be
described below. FIG. 13 15 a sectional view of a damper
assembly of a headrest according to the present embodiment
taken along the front-rear direction. In FIG. 13, the portions
corresponding to those in FIG. 8 are denoted by the same
reference characters. As shown 1n FIG. 13, the front-side
clastic body 7F and the back-side elastic body 7R are formed
by folding a single elastic body. That 1s, the elastic member
7 1s a single-piece member.

The headrest of the present embodiment has functions and
cllects similar to those of the headrest of the first embodi-
ment regarding those portions having the same configuration
as that of the first embodiment. Since the elastic member 7
1s a single-piece member, the number of parts of the dynamic
damper 4 1s reduced.

Others

The embodiments of the headrest, the seat, and the
manufacturing method of the headrest according to the
present invention are described above. However, embodi-
ments of the present invention are not particularly limited to
those described above. The present invention can be carried
out 1 various modified or improved forms known to those
skilled 1n the art.
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In the above embodiments, as shown in FIG. 4, the

dynamic damper 4 1s produced by joining the front-side
divided body 6F and the back-side divided body 6R by
fitting of the pawls 620 i1n the joining step. However, a
method for joining the front-side divided body 6F and the
back-side divided body 6R 1s not particularly limited. For
example, the front-side divided body 6F and the back-side
divided body 6R may be joined together by clips, screws,
adhesive, adhesive tape, welding, etc.
The front-side divided body 6F and the back-side divided
body 6R shown 1n FIG. 3 need not be completely separate
bodies. For example, the front-side divided body 6F and the
back-side divided body 6R may be connected by using a
flexible hinge etc. The front-side divided body 6F and the
back-side divided body 6R need not necessarily have the
same shape and may have different shapes.

The direction 1n which the weight 80 extends as shown 1n
FIG. 3 1s not particularly limited. For example, the weight 80
may extend in the left-right direction. The shape of the
weight 80 1s not particularly limited. For example, the
weight 80 may have the shape of a sphere, a prism, etc.

The direction in which the opening 61 extends through the
attachment member 6 as shown in FIG. 5, namely the
front-back direction of the attachment member 6, may be the
left-right direction. The weight 80 thus tends to be prefer-
entially displaced in the left-right direction. In case of
excessive vibrations of the seat 9 1n the front-rear direction,
the attachment portion 60 of the attachment member 6 (the
edge 610 of the opening 61) can serve as a restricting portion
to restrict excessive displacement of the weight 80 in the
front-rear direction. The film members 82 shown in FIG. 12
may be bonded to the elastic member 7 1n advance.

The materials of the attachment member 6, the weight 80,
the elastic member 7, the connecting members 81, and the
f1lm members 82 are not particularly limited. For example,
the attachment member 6 and the connecting members 81
may be made of resin or metal, the film members 82 may be
made of resin, the weight 80 may be made of metal or resin,
and the elastic member 7 may be made of resin foam. The
configuration of the attachment portion 60 1s not particularly
limited. Instead of the plurality of attachment pieces 600, the
attachment portion 60 may have a continuous recess having
a C-shape so as to correspond to the upper ends of the pair
of legs 20 and the connecting portion 21 of the stay 2.

The pair of connecting members 81 shown 1 FIG. 11
need not necessarily have the shape of a belt. For example,
the front-side connecting member 81 may have the shape of
a lid curved toward the front side. The front-side connecting
member 81 may cover the entire front-side opening 61F
from its front side. Similarly, the rear-side (back-side) con-
necting member 81 may have the shape of a lid curved
toward the rear (back side). The rear-side connecting mem-
ber 81 may cover the entire back-side opening 61R from its
rear side. A predetermined clearance can therefore be
secured 1n the front-rear direction between the opening (the
front-side opening 61F and the back-side opening 61R) and
the pair of lid-shaped connecting members 81. The weight
80 therefore tends to be displaced 1n the front-rear direction.
In case the weight 80 1s excessively displaced, displacement
of the weight 80 can be restricted by the pair of lid-shaped
connecting members 81.

What 1s claimed 1s:

1. A headrest for a vehicle, comprising:

a stay;

a headrest body supported by the stay; and

a dynamic damper attached to the stay and embedded 1n

the headrest body, wherein
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the dynamic damper includes: an attachment member
having an attachment portion attached to the stay and
an opening extending through the attachment member
in a front-back direction of the headrest; an elastic
member that 1s placed in the opening and that 1s fixed
along an entire perimeter of the elastic member by an
edge of the opening; and a weight embedded 1n the
clastic member and placed in the opening,

the attachment member 1includes a front-side divided body
and a back-side divided body placed on a back side of
the front-side divided body, the front-side divided body
having mner and outer peripheral edges and the back-
side divided body having inner and outer peripheral
edges,

wherein the front-side divided body and the back-side
divided body are connected together such that the inner
peripheral edges of the front-side divided body and
back-side divided body protrude in the front-back
direction toward each other and the outer peripheral
edges of the front-side divided body and back-side
divided body protrude in the {front-back direction
toward each other to define a closed loop space ther-
ebetween,

wherein the mnner peripheral edges of the front-side
divided body and back-side divided body define the
edge of the opening,

the elastic member i1s sandwiched between the inner
peripheral edge of the front-side divided body and the
inner peripheral edge of the back-side divided body

from both sides in the front-back direction of the

headrest such that the edge of the opening fixes the
entire perimeter of the elastic member via depression of
surfaces on both sides of the elastic member, and

wherein the depression of the surfaces on both sides of the
clastic member defines a closed loop shape that 1s
retained within the closed loop space of the front-side
divided body and the back-side divided body.

2. The headrest according to claim 1, wherein

the front-back direction of the headrest 1s arranged along
a front-rear direction or a left-right direction of the
vehicle.

3. The headrest according to claim 1, wherein

the elastic member includes a front-side elastic body and
a back-side elastic body placed on a back side of the
front-side elastic body,

the weight 1s sandwiched between the front-side elastic
body and the back-side elastic body from both sides 1n
the front-back direction of the headrest, so that the
weight 1s placed along a boundary plane between the
front-side elastic body and the back-side elastic body,
and
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a clearance 1s defined between the weight and the front-
side and back-side elastic bodies along the boundary
plane.

4. The headrest according to claim 3, wherein

the elastic member having the weight embedded therein
and the stay are sandwiched between the front-side
divided body and the back-side divided body from both
sides 1n the front-back direction of the headrest, so that
the elastic member 1s fixed along the entire perimeter
by the edge of the opening and the attachment portion
1s attached to the stay.

5. The headrest according to claim 4, wherein

the stay includes a pair of legs extending 1n an up-down
direction and a connecting portion connecting upper
ends of the pair of legs,

the attachment member 1s iterposed between the pair of
legs, and

a pair of slit portions opening downward are defined
between the attachment member and the pair of legs.

6. The headrest according to claim 1, further comprising:

a restricting portion that restricts displacement of the
weight 1n the front-back direction of the headrest.

7. The headrest according to claim 6, wherein

the restricting portion 1s a pair of connecting members
that are placed on the attachment member on both sides
of the opening in the front-back direction of the head-
rest so as to extend across the opening.

8. The headrest according to claim 6, wherein

the restricting portion 1s a pair of film members that cover
the elastic member from both sides in the front-back
direction of the headrest.

9. The headrest according to claim 6, wherein

the headrest body includes a cushion member made of
resin foam, and

the restricting portion 1s a pair of impregnated layers
formed by impregnating front and back surfaces of the
clastic member with a raw matenial of the cushion
member.

10. A seat comprising the headrest according to claim 1.

11. The headrest according to claim 1,

wherein an outer periphery of the front-side divided body
and an outer periphery of the back-side divided body
together extending beyond the perimeter of the elastic
body, with respect to left-right and up-down directions
of the vehicle, so as to surround the perimeter of the
clastic body in a spaced-apart relationship.

12. The headrest according to claim 1, wherein the closed

loop shape of the depression 1s coplanar with the closed loop
space, and wherein a perimeter of the closed loop shape 1s

50 smaller than a perimeter of the closed loop space.
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